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SPECIFICATION <EXCERPT> 

[0006] 

[Embodiments] 

(Embodiment 1) FIG. 1 shows a processor of the present invention 
which performs process switching with hardware. General register 
files made up of 256 general registers, namely general registers RgO 
to Rg255, are divided into groups each including 16 general 
registers, which makes 16 groups, i.e. GrpO to Grpl5. Here, the 
group division of the present invention is performed without adding 
hardware to the general register files for the purpose of the division 
processing. The method for the group division is described later. 
Management registers are provided in correspondence with the 
general register groups of the above general registers, and make up 
management register groups each including management registers 
the count of which corresponds to the count of groups of the general 
registers. In each management register, PC* which is either a 
preset program counter PC value or a program counter PC value at 
the time of process suspension is stored together with flag 
information. Here, the execution status flag requires bits to 
indicate at least the currently-in-execution status and the standby 
status. To read and write the execution status flag, there are two 
methods: a method of reading and writing an execution status flag 
for each register number of the management registers, and a 
method of reading and writing an individual bit indicating an 
execution status of each management register. With the method of 
reading and writing an individual bit indicating an execution status 
of each management register, the location of the read-out status bit 
matches the management register number. A specific example is 
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shown in FIG. 4. FIG. 4 assumes that the flag of a management 
register 0 corresponding to the general register group Grp. 0 
indicates the currently-in-executlon status, whereas the flag of a 
management register 1 corresponding to the general register group 
Grp. 1 indicates the standby status. The management registers 
have a flag having a currently-in-execution bit and a standby bit. 
The general register group Grp. 0 is currently in execution, and thus 
a 0-bit flag of the management register is set, and the flag having 
the currently-in-execution bit that is 0 bit is set. Here, to switch the 
status of the general register group Grp. 1 to the 
currently-in-execution status, ail bits of the currently-in-execution 
bits are scanned to identify that the flag having the 
currently-in-execution bit that is 0 bit is set. Then, the 
currently-in-execution bit in the 0-bit flag of the management 
register is cleared, the execution status is switched to the standby 
status, and the flag having the currently-in-execution bit that is 1 bit 
is set. By doing so, the currently-in-execution bit is switched to the 
standby bit. Further, being connected with the general registers, 
an operator ALU which performs logical operations between 
specified general registers is provided. In addition, a data cache 
memory and an instruction cache memory are provided which 
constantly accumulate data of a main memory and read data from 
the main memory when there is no data to read. These cache 
memories are a primary cache memory and/or a secondary cache 
memory. The instruction cache memory reads code instructions, 
whereas the data cache memory reads and writes data referred to 
from registers. Further, the data cache memory sends and receives 
bi-directional data, and reads an address of the program counter PC 
via an address line. Whereas, the instruction cache memory is 
connected to a fetch circuit which fetches the received instruction. 
The fetch circuit is connected to a decoding circuit DCR. The 
instruction decoded by the decoding circuit DCR is sent, as a control 
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signal, to the management registers, tlie general register, a logical 
circuit such as the operator ALU, and is inputted to a process 
switching circuit through one of these destinations. Here, the 
process switching circuit is connected to the decoding circuit DCR 
when a process switching instruction is generated, and includes a 
saving blGcl<, a selection algorithm block, and a returning block. 
The saving block, the returning block, and the selection algorithm 
block are connected to a switching control line connected to a 
register control line, and control the program counter PC value PC* 
stored in the management registers and information on the 
execution status flag. Further, the selection algorithm block 
generates a register group signal Grp#. In transferring data to the 
management registers and the general register groups, the register 
group signal Grp# is used for specifying a corresponding general 
register group. The management registers and the general register 
groups are connected to an input data bus and an output data bus. 
The data outputted from the management registers and the general 
register groups is transferred to the operator ALU that has been 
accessed through address specification by the decoding circuit DCR, 
and is also transferred to the program counter PC. Further, output 
data from the program counter PC is accessed by the management 
registers and the general register groups via the input data bus. On 
the OS, the management registers correspond one-to-one with the 
general register groups, and in the case where a management 
register "a" corresponds to the general register group GrpO, for 
example, the management register "a" is specified when the general 
register group GrpO is specified with the register group signal Grp#, 
and a process stored in the management register "a" is assigned to 
the general register group GrpO. Data to be recorded in the 
management registers is not particularly limited, but includes 
execution data at the time of execution suspension. As a result, 
according to the present embodiment, in the case where the general 
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register group GrpO is specified in association witli a single register 
group signal Grp# at tlie time of execution suspension, two pieces of 
data are held, namely, an execution status flag and tfie program 
counter PC value PC* stored in tfie management register ''a" 
corresponding to the general register group Grp. Here, the flag of 
the management register *a" corresponding to the general register 
group GrpO indicates the currently-in-execution status, whereas the 
flag of a management register "b" corresponding to the general 
register group Grpl indicates the standby status. 
[0007] The following are descriptions of an initial setting operation 
and a process switching operation of the processor. 
[0008] First described is a method for grouping general registers. 
Although not particularly shown, a reset signal is inputted to the 
processor, data of the flags of the management register groups are 
cleared, and the status of only an activation management register is 
switched to the execution status. The activation management 
register stores in advance a PC value for activation, and this value is 
transferred to the program counter PC to permit reading from a 
memory to a CPU. With this, an activation program is read to the 
CPU, necessary data is obtained in the management registers and 
the general registers in the CPU to allow the OS activation, data on 
the memory is allocated, a peripheral input-output device is set up, 
and so on. Then, when the preparation is completed, the OS is 
activated, and processes are allocated also to the management 
registers other than the activation management register under the 
OS management. Here, the processes allocated to the 
management registers are not particularly limited, and may be 
processes for processing the OS or for controlling the peripheral 
input-output device. Further, the processes may be applications 
activated by the OS. 

[0009] The following is a description of procedures of data transfer 
at the time of process switching, performed by the processor 
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according to the present embodiment. Here, the following are 
assumed as described above: the general register files are divided 
into 16 groups; the general register group GrpO is in the execution 
status at the time of process switching; and the process switching is 
performed so as to switch to the general register group Grpl. A 
process switching instruction is outputted from the data cache 
memory and the instruction cache memory. Then, the data cache 
memory specifies the address of a register via the data bus, and the 
instruction cache memory fetches the process switching instruction 
to the processor via the fetch circuit. Then, the Instruction fetched 
by the fetch circuit is transferred to the decoding circuit DCR where 
the instruction is decoded and operation details of the operator ALU 
are selected, followed by transfer of data on the operation details to 
the operator ALU. In addition, the data outputted from the 
decoding circuit DCR is inputted to the process switching circuit. 
[0010] The following is a description of a processing method for use 
in the process switching circuit. First, the saving block accesses the 
register control line via the switching control line, and selects the 
management register "a" that is currently in execution. Then, the 
saving block holds the program counter value PC* in the program 
counter PC, and overwrites the program counter value PC* in the 
management register "a" via the input data bus. The saving block 
then reads the execution status flag stored in the management 
register "a" into the switching control line via the register control 
line, and switches the execution status flag to the standby status 
flag. Next, the selection algorithm block selects a process to be 
executed next from the standby status flag, and generates the 
register group signal Grp# to specify a general register group 
corresponding to the selected process. Then, while a latch circuit 
holds the register group signal Grp# generated by the selection 
algorithm block, the general register group Grpl is selected, and by 
doing so, the management register "b" is specified. I^oreover, the 
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returning block specifies the management register "^b" via tine 
register control line accessed tlirough the switching control line, 
reads the program counter value PC* stored in the management 
register ''b" via the output data bus, and sets the program counter 
PC to the program counter value PC*. Then, the management 
register "b" is identified based on the register group number read by 
the selection algorithm block using a bit number, and the standby 
status flag stored in the management register "b" is switched to the 
bit of the execution status flag during the execution of the execution 
status flag. As the Instruction cache memory reads an initial 
instruction of the selected process into the fetch circuit, the process 
switching operation finishes, and the next process Is executed. All 
the processes do not need to be managed only by the process 
switching circuit and the management registers, but may also be 
managed by the main memory. In fact, the number of processes 
managed by the OS is so great that ail the processes cannot be 
managed by the management registers and so on in the processor 
CPU. Thus, when utilizing the present invention in the OS, the 
most-frequently-used standby process is stored in the management 
registers, and management register data regarding a process, the 
execution of which has finished or has been suspended is stored in 
the main memory. Here, the processing of the OS includes: saving 
data from the management registers to the main memory; copying 
data of a standby process in the main memory to the management 
registers; and selecting a process to be copied to the management 
registers. When there is data in the memory, necessary data is 
transferred from the data cache memory to the management 
register groups through program control or automatic control on 
data which is less frequently used among the management registers 
and the general register groups GrpO to 15. It is based on the 
premise that the processor CPU does not execute the next 
instruction until this switching operation finishes. This switching 
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method can be implemented using both software and hardware. In 
the case of software, at least one management register is occupied 
by activating the switching process. Conventionally, occupying a 
general register file in one process has resulted in consumption of 
several tens of cycles in the saving operation. Thus, it is desirable 
to use hardware to achieve high speed using this method. However, 
in this case, it is not that hardware Is added to the general register 
file for the purpose of the division processing, but it is for converting 
a register address assigned to each process into an address of the 
general register file. Although the present embodiment has 
described the ALU as the operator, it is possible to use Floating Point 
Processing Unit instead to further reduce the burden on the software 
of the whole system. 
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T i' 42 X $ nfc?lit|g A L u icfejM $ *a ^ i i {c±ie 

XrS?5';l'"7"iT4'H2XSn.S. ifc. OS±-C±lB« 
G r p # rJiiatRffi Ui^X 4? ^^Jb" :/G r p 0 % 

x4ff^;i.--yG r p ojcfi)D?^§r6n-s. ±fa« 

^Grp#{c*fLt:. »T*if»rL'/ti#(ciaffl^i>X 
^tv!f;V-:/G r p 0*sjgS2)h,rt,>fci-rtitf, ±fB^;i 

ffluy>xa?i/jl/-:/G r p{c*tJit;-r€._hi0'gJiU>^xi? 

i ^-ff t^^© 7 v^<d2-d<dt-^ mm ^ nr 5 c 

itciiSo CC-e> ±iBjafflbyx$d/;i'-:yGr p 0 
fC>ft)[tT-5±iB'gfflUi?X a ©7 ^ jt^f [tr©||ff 

m^mrnvvx^ b © 7 ^ i^«Sf«iJ«©*tmii7 

[ 0 0 0 7 ] ^JCJC C © 7-a -te v 1?-©^53«l9:gSltflpa(yf7' 

a t x^ f^^«jmcoi:>xisB,s-r S o 
[0 008] f-r, 2affluyx$©J/;i'-fc->rJ^©:^ffi 

«: y T L , i@||iiffl©ga wiJ;^ 5?©^^^*5l^7«PJ^C-r 
5. ±faSa|tiffioftai,>;x3f{ctt*6*>D&attat© 
pcffiiOS)KSrt§tirfc9), c©<iiJ&7'Pi^-7A*>!:r>^ 

PGKlteSSb-C. ^^:';*>e.CPU--©^i5fii*^&fFRl 

ti,. cnicioT, e«)ffl7°ai*'5AAi±iecPUtc 

$e{cos*5e^-ct5J:'5cc±fBCPu 

HiSL'. ±ia^*'J±©7=-ir©g5!3^t:. Ji2Aa}:^i 

?c p,±iao s *2-%±if . @iijM£W0'gai X 5? i 



(5) «IS¥7-44 40 1 

8 " ■ 
±IBOSga©7n-C7"a-feXd3Uf3^r6*l-5>a cc 
r\ ±ffi^L'yx${cflD^rP)n57"a-fe:;^tt, o 

[0 0 0 9] i^5C, 7*n-feX^00}M^:$:5lJ6fil©7" 

Lfcj:5«:iJW3Ui?X^f7 T-^Jl'*l 6'li©t?'Jl'-:/{c 
^S-SIL, :7-a-fex^0^^s$CcillffiUi^xa?5'';i'-7'G 

10 r p oifimnmriSi-^fct mm vty7.it ^iv-v' 

Gr p liC-fu^xWom^^mi^ tLX^mtt. 
^•pi2X*[I0«S^#^*Sf'-^^^.5,S/;^;,t^y;^Otii>f 

yK•f-4^^^'x^/^L/r uyxa(©T 
?llSS€:/^L-c:?•^^2 •^•9-F«3aj's-7'a-fex^t)86J5.#<& 

=lr:7 :t ?-r?>„ €-Lr, ±M^-y :iL-y9m^f>Ci:^~CV 

^Mii*Jtf tons i t h^mm^h l u©?!!*^^:^® 

20 !RL., hf3)S^f|ALU-^^©?i#rt^©7^"ir*^jg 

•r " tt 7- D -fe x^ D m iisgcc A:^ 3 n S „ 
[0010] -^i'^cc©7•D•fexftJf^^fe^li^l^S^c*JW■5 

Ti'-bXL, »f#'©lfiluyxira*Si;?'rS, 

:7'c7y7A*'i'>^?pc«c±iB:/oe'7A5!7'?>5» 
©fiiPc*^iS}tL, S6{cA;'3^7■"-^^/^'x^/^Lr 
±iB:7' a i?" 5 A 5^7 -j; > ^ ©fi P C * ^iJB^a b i?x 
30 a«:±||#-rS. ■eur. ±iB«SUi^X^fatC|Sffl$ 

H-kmi^y =7 ifi±m b y X i?f wis ^^v r ±te 

x*SKL, ■€-©:/EH2Xi>!tjSLfcifimU'i^x3fy;i' 
-tT'^rfg^-r S/cSitc if 7'ii^G r p # 

A-:fUv ififi6^Lfcl'i>X^^)]y--jrM^G r p # 

^ffiJ^b-o-o, ?Afl9l-yxi?i^;l/-7'Gr p 1 
40 C©CiCCj;i3±iE'gJlUi'Xifb:*3}iSSnS„ 

/^L-CTi'■fex$n^^yx^^MfflI^^cJ;o, Jiia'tii 

U'iJX^rb^JISL, C©Wffi^i?X^^bfCtgM$n/c 
7'n i^-7A*'^7>ar®fiiPC**±iBai^Jfflf'"ifA.X 
^^L.r^i&.tI}-rii4>5C, C©:7*ai^^A;<7>?>5!® 
aPC>l!%±HB:?'Oi'^A*'?>irPC{CH2^; f-fSo 

€L-r, ±fSiJ/?r;i/=/';XA7'n'7i'ii:-ctf-^ hs-^ 

J; O^^ffiStlfc US^X 5? r?';^-7•S^:^l>6J:iB&^l 
uyx^rb^SIOtHL. ±faeabS^Xifb{C»«5ti 
50 ?t^ttgi©:7 5i^;&||tf«fig'7 54^©»ftffc^ni 



9 

Gr pO~1 5©^'^t?ffiM*M©:^«:l»7'-3f*:?'o 20 
5„ C:©^!9Bl;^f'Pli*S;^71--5*t!7*0*fe-y1?-CPU 

{ay:©#^**^TL^i:^»^:^«rir^i^■rs. z.<om9k 

*^«-r S c i CCi f) iI>J5: < i 1 o©'»Sluj;x $ % 

t5Wt-€>. St*tti'o©:7*n'fe;^-ctR.^uy;<if 

<D7vu:^ic$m-r^i><Dxs>^. ccx. :miMmx' 

[mM^tbXALUMEm.bfc-fyi, CCF 1 oa 

ting Point Processing Un 

:i.it tf)i-^y-(Dmi)^-^bx\,^fjii<>m^x'b. ±ismm 

-c«, ^jfewi (cijwsgauv^y^iiso-g-n-eti©^ 
^f'b^^$ii-fcfe©-c*So **teWctei,irB. 

(Dtbx&.Tiicmmr?>. t-r. mmmitwm^bx so 



^m^r- 4 4 40 1 

10 

GrpO. Qt x>2<0i^^Kmm\yV>X^<I>if)\/--\^y 
tf^n^i^,^. OS±r-r*"ni*'vA*'j;>$PC©{SPC 

ife«c, ||tfW;^7 7i^7^-^. i^;P-7'S^7^-5!g 
r p ^bX. eSkTFbXA^-Ciia 

[0012] y:K:$:5llgWi:j;S:7'n-fe-:/-9-©7*nfey; 
©^f3jfe^:frffiKoii-rmBj-rs. ccx-it. ±mbtc 

S!L, {f)V~-:fmn7'-^ST v-if'tbxmMi^lyT.^ 
i/Jl-'-fGTP 0©-r-^*^tSSSgiT,fc^SUiJ;^*a 
3&sj|=ff ttdi-C* o X > i^JU- ^•^^f'- if g r p * i U 
•CiafflUi';^^f i5^;l'-7'G r p ZOT'-SjJStffiWSnfc 

JCAA^hS. O^K. C©7'Di2X^«)g|^iagS{C 

few 5 7^- if gj|l:&at(co(,i-c«T{cSM{ciji?s-r S . 

/^Lt:^yxi^ftWi^iT^'•texb. *ff4i©§aui^ 
xif a«:3Sti?-rS. -eur, :?'cid^7A*>lr>if©«P 

C*?r7"qy7A:J7'5>5fPCCC{S}tL'. $P>5CA;^;fll 
^ /N'X 4/?- L'-C±i27'a i''-^ A;^7 > if ©ffi P C * 

4±te^aL'yxifaK±«f^--5„ ^L-r, ±ia'gii 
uyx 5r a «:^s^ft§t^fc*^m1g■7 7 i^^ L/yx irtw 

□ y *Sabi?Xirbi|riJBW»3j^^KiP 

n t Sf^s n/c±f e u i>x i'mmm^:ftb r r hz x -r 

^gJW $ nfc i^;t/- ^'S-^t"- if g r p * ©iaiea b y X if 
p 2©r-if^±iewyx5?Mif«?:/M^ 

uyxif bi5>6K*li}3nfci^Jl/--^##7"-if g r p 
*iLr©tRMUi5Xifi/;L'-7"7=--ifiL''r©Gr p 

2©7^-if ^gJRt"-S/cJt)fCPi^Xif i^Jl'-:7'ff-^G r 

p # *^^-r^ i <t tc^ ^ ^m^icx^<Dm^=iim 

t-oo, zaffiuyxifi^;P-:?'Grp2§fg«-t-S. C 
©t*> §e,{cc©*lffl^i>xif bJc^&lflSti/f^'Di*' 
9 A * -j; > if ©fi p c * i&±iaffliJffl t"" if b 
x^*a-riifcK. c©r^n^/-5A*'t>>if©iiPC 
**±ia-:fni^7A*'i?>3fPC«:-fe > F-rs. 



u 

^[5isgR?>'ta ui^;:^ ifcr)^Tgffi$ ti^^'jmim < . lo 

Off S Ui^:^ ^W^±-X.<0-:fVL H2 X 5 c i f t-c 

irfC<Sgtrtegr> HtT?:^7€.K {3:*BrL.fc:/cH2 

cr. os*^tf!5:^i!!iiiH> ±ia«fflU'S>;^5'*'6±iB 

y'^cn]t-rhm<ommi''j>7, $ Lfcti-^tc w v v 

h -i? X Tic J; -:, -CJtfS-r -Sira b i^X y 

X ±{C ^) § y a 42 X ^2 ©#M?:?f % ^ C i i&5-c t 

[0013] H6{C2t:f|HamfflUt:. y 40 

oc 5=-|5|S8. f^a-FHBS. M^S^MSlSJf. ±iBii 

^ i|giS5[©y n 7 A* > 5? ^^ttS C i J: f) , 

SW-i> j; ^ CC L.rc*>©-C\ m 6 T'tt— 0iJi L.ry"n-b 
•9-CPU*2oo< -3fc-7;U?7'n-b-;.1f-C*5'fe©i 



4tM^7-44 4 0 1 
12 " " 

"^ti^tiy'a-b tic^^i}im&i^nxil'0 , til 

®#^^^-r.Sfe©r-&S. "€-©fca?>, cc-ci*5'n 
■bvlfCPUl t3:P'oii^^A*>?>$PC 1 <t?i^A 
LU ICCjrfJ^jjgSnsyn-fe i-f-S^PE 1 
lal^tJcy a -fe f-C P U 2 «7*0 -k ■J' -tf-g^P E 2 

^*>;*s±ia:/n-b'7-f?-cpui. cpu2K;*tbr^t 

©«j: '>K-en-€'ti©yt3-b -ytfc pumc#ffi©i*iji+ 

cpuiit;-&r^-fex3-ssitW©-'-<:=^^^wc, 2;;*: 

c=>fc„ C©fc8?), ±iB:?"n-fe-7iJ-CPU|aI^i63SiJ5=--?-:^ 

ti'en©i!£*}«isS)5:^i^, 2^^=^-f yi^^^*';{C3i 
j@$ tiS tii'^ e*— :S'©t7'cH2;^©jgj^t?* 

D> ffe©7'o-fex©ig||*i?B§nrL'S5, $^tc. ^ 
©fSJ— 5ffC{K#-r -Sj^lJOT-D 42X^Sai|,T4 imo 

PU 1 i Ba-7"nlr y-9-CPU2CC*fl£;t.Sf'-i?+i' 
-7 ^ * U fc<l;0«^^=<^ + ^ ^ >; ){)SitiSfcigW 6 

* 5^ i cJ- -r ^ C i {C J: 0 . J:i3 y' O -b X HeSI© r- 

Jls^JfeWCilEf"- 3? + 1- ^ y * >; *5d; u'iia^^^^ 
+ -?J^a^*'JtJ_hiB:/n42-^ifiESJ©^<#n- h'^grfS 

2|s^Fij{cfc(,it:tt^n^n©7*a-fe PU CiK 
7if^lil8S, r3-h'lHl8§. t'-^^'^'X. tFu:^-'-? 

^^i- -yix^zy-^rV, ±fB^^+-t. -j/i^^ip^-ty i|5)1i 

[0 0 14] yyi.Tic:^Wim<D-?3i'3'y'u-b -y-^o-yu 

[oI^KL--CGr p 1 a, G r p 2 a©J;0 5C?Afflb>';^ 
ifPCl. PC 2©iE-ti^tr©WPC**ifti^'*i©± 

iB<gii i^y ;^ $ K^n-eti^^-r -5 tth icmr^mo 

7'-3?PE**t^^#^, -&Lr. ^rFUXA* 
ri:iBffaui;'X3fSfcDWffiwy:5l^'}i^%tf^i:l\ -h 
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[0015] yjjc, •pu-f2zm<om^^<Dim^m<o-? 

•t^CPUl, 2*^t;^ti:7"n42>;.itg^PE 1. PE 

:/a-b>?lJ-CPU 1 Kfct,i-CttiFlffll^j;?X^?i:*'jl' 
p 1 aJ&sjIffttSS, 7'aH2y9-CPU2{C*Jl,> 

Xmm\yiy7<^if)\'-VG r p 2 a ;^)Wrt*i!li-r * 
fj, 7"D-fef -tJ-CPU Hcfeli-Ciaffll'yxi«i''-»U-7' 
Gr p 1 b{C7*D42X^!JiJjft7L=&?T!Q:5€.©iL/r«T 
KiJBH-rS. iilB'^'n-fe^-y-CPU 1 ■~~.®7*t3-fe;^tUD 

j<*y*^6^Sti5iife{C. JilBr^'n-feirtf-CPU 

^J'ln)K}i?:/i-l^i:±ifd7'Dti.-t>-CFU IftgU'V^'CHZ 

f^^i- KlHlJSDCR 1 (cfeSSn. ±127^=1- Klnl^SD 

7i-:;9^|5||S2{Ctt, J:iH^«&+t 

-7 y *^f> iiS'T'o-fe if c P U 2 K.i6»^-y<a 

- F[h18§ D C R 2 or rfxi 42 "J f SSg P E 2 i^tlD 30 

t^mMmk L u 2 fcfct>-cfi^snfcsi#i^$*»f 

2fcJ;Dft^I^yx^^ 2 a (CteW.&7'0-l2X*i«^Stl 

R 1 ©<£ 5^^::7•a^2;2;^^)^A#'^*sSI^3t^fc7^=^- 
[0019] >^{c:, c©7'nH2XtU'P^;?.laI!SK*it:r^ 

mwmm.'o^.^xm'^mM^. s-r. jiM:/n.^^? 40 
Kfci^Ttt, m^^%mm.^ft\jxvi>7.>?.nwm.t 

ly-c, >^P•^^•y•^^||«PE i{ciBifSP'Pi''7A*'i7> 

^PC 1 K_hiB7"Pc?'-7A*'t7>^f©fiPC>K^ffijt 

0, §&JcA:^flax-:Sj^sx 1 ^itx^xlMrfuf^K 
*'i'>if©fflPC**±IB^Ml'S?Xif 1 a{c±«t-3- 

M-? =7 '^^kMWJ'T.^mm.^-hhXlMmmM 

JfStifc7'n-fe-;rifxuy>f7^-5fPE*iL-r©-7' so 
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n -fe *^^S^P E 1 ©7^- 3? ^ffSttHJC WO j^^ S „ 

X ^ !f}l'~-fmnG r p # U-C, 7 i> ^ 

i^x if 9)i'—:/mnG r p #*ffi«FO-:>-:?. MM bi^x 
3ri^;l.-:/Gr p 1 b*SS?L/> C©C ttc J:^« 

SPi^x^f 1 b^JJg^snSo m.m-:^xiyi>{c 
fel^r. _hfBW0^A§ljaiM4:A-L-C±iaifSL'i?x 5? 
Ib^Jg^L. COtffluy>x4? 1 bfclSttS*ift:::'"n 

A*'?^^ PCI ©lapc *%±ia7'o A*"? 
>ifPCi{CH2^ F-rSo ^L-c. ±fBa^Rr;^=^';x 
a:/d iT-ccre^; f-S^tcifj^^aj^n/cPi/x^r 
i^;b-7'|&#*'e,±fe«iUS^X4fl h?r$J?)Wt. ± 
Eiraui^X^ 1 b{c*^Stifc^«!WII©-7 7f'** 
^T<^^-7 ^i^. ^"a-b -^/tl-S^P E 1 ©lltfttifc^ni 
Rl-t's. htc^fj^^^o S/t. ±iatabS^X5?l b 
R(yfJ:iaiafflU5^X5«i*';b-:rGr p 1 hlfihm^U^ 
iiic'f-^mWmA L U UC J: o-C?||iLAJtffo47.5. 
-€• L. r, ^tfSgg^^*i±SB^^4^ i- :x ^ ^ y j: ly 
ll^3nsci«:j;or, 7-a-fex^!]0Jfe^i!jf^3ti3*^T 

7'a-fex©*ff3&5^ft)ns. cc-c, os±k:-7'- 
5f*s*.5i#tt> ±iBlBluyx5fROf±i2?JimUi^X 

Afija* 5CHii«j*(l||l(c J; t3 ilEf'- $ + ^» i'^ y 

*y*sii«±^^+f -.''>»j'*i;'vjiigL. -e© 

n-fex?fl.ffl b j^x 3? -7 7 -f cS^f S c i j: o-c^ 
■9--('i'JWjgS$ti-Ct^/c©-e. *53^?:Mt,i-Cl^a^t 

L*iL. C©lt^, JftfflUi?X^7T-YJl'@ 5-^:3^© 

'3^;t^?f^€.©-C*^„ CC-e. ^:»i^Jt?{3:ji#S 

i» r -fe 7 P - 3? 'Ir^fe?'] LrM/ST ■£ C i Kd; S 6 
h'i'xr©Mli;^sgM-r#-5ii*>K:. lif'-ri' 

^•eti-eti^'o-fexi^i^f-rciKj:!^, a'«r®cpu 

-C©7"a-fexiMJ5:?)> :?'ci-feXft0^Jc#^AiJ5:tiC i 
-7 -tf X U y > h t"" i? P E **3^tT4i©St^aL' yx 

fct&M^tiru^fcii&cc. ffi©7'n-fe5'-y-s^s*wr 
[0017] {mim4) mi ic^mm^mmox. i 
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fZ-X'^ ^J^'jK.bfcy'U-t ':jV>&^'§-, ffi*. RISC 

d -te y tj- © J; ^. 1 it ;v c i cc 7" 7 >mm 

fj, •/ni^5A;f7'i'>5fPC 1 . PC2©J:'5tc. l-o lo 
^W^)gl^^:?"Di'^A*'?>^fPC 1. PC2©^-^ 

±ia7'ni/9A*>i7>i«pc 1. pc2©^n-etifc>i^ 

fcWS7"Oi^^A*'i7>j7©ffiPC**jMll?-r.&PC* 20 
•feui'^*l9:i;-t5, *L-r, ±fB7"ai^'5A*'i?>ifP 

Cl, PC 2'^©7'ar?'-5' A;t7'^>^©|tPC>lc©-fe->' 

©S»*^T^5^^^>©■e*S„ ^ht^, ^WfhO'^t 
g)!)5&Sfci*, ±ia-f ^ b-^;^n':/ h^ajHBSiJJd-fe 30 

•f=7Ay:^f—v>m<Dyv=f-mmtY>c\m, PC2ffl 

[0 0 18] CC-C> 08 (a) s»^>ajf-t 
i;{C*^§n/c^F*J§;?:S-r^f>®r'4.i3. as (b) 

tt^^^^f©5^-i'ri^-7A*^S-r4>©-C*5. C©08 

(a) , 08 (b) iL-^K^xaxyvMrnth. m& 

(a) t?::^cii*'7A*>»^rPC lt^*^f3^^57=-3f 

©cfj-CD S 1 iDS 2«-f ^ u-f -7 hr^tj. ^cK 

tri^o Sfc, 7"a^'7A*"i7>i?PC2 5*^tTlt-^©:7' 

C 1 ©:7'P42X$?TfI. PC2ii5>fw'>©^tT7'a-b7, 
i^j:-5.. ■?3^-t.£,pK±f27'ay5A:^?>>> 
^fPC lO^'tr FUX3!)5±!S7=^ U^;2in-:/ HDS 1 
^^Lfcitfc. r-f i-rxn f-©^^^MfflLT:-fe 
bi'3f^±iB7'ai''7AAcJ>5fPC2(c^Uf3l^;l. 7= 

Lr^^iitf. EI^tcL-Tf^-fU -f:^a^ hDS 2 «>± 50 
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ie:^D5^7A:^?'?>5?FC2-r»fT§^^^3" 

•^v^jpc l©#<^r3-F^K^f■rs^#^c, 

L u m.m L-i^x ^? i^^i— T-^rs r'iS#?:^f ilB:?' 

O e?' ^ A * > t5f P C 2 ® ^ 3 - F **ff ^ S i * {C 
mffl P X ^'ji' " zfamxmn^'ij ^ = c © J; ^ 
tcor. ±feyai'-7A*'i;>^fPC l€:^f-f7'7'f'> 
fc^^*«*S«a&7'a A <h urffiM-rs c J: 

a?PC2©#^n- F{c&CTiff-i^c< 7^-* U-Yxa -i- hAi 
AotlriSfciii). ±ia:^oi^^A*>?>5fPC2«>f ^ 

^AA-^^^PC 1 ©H^t^Kt .f U'i'Xa h©iJ-'f 
i/A^^^mb. Wm.irUtm<^<DXy :t.v 9-fA 9}\^(D 

[00 19] 'XIC. 117, as (a) . (b) 

©w 0 m:^Jcoi,»r 3»lBS^Ji?:iftgg-r s . 

K5B;5^=tB§ i;IS7*ai?'-7A*0>$PC 1 
(a) KfcitSPC l©r-< Ix-rxn-j FDS 
'<v> F0P2 2'N^<^^r^t3^;^S^>©i L/rJi(Tic: 
ij^-rs., 3;-r.. j:cK:4>L.!5:i,>ti^9c;i=&Mf1"5N 

±ia#^++ yjxa^*'j*:A-brN0P<&^>&3-f 

+ -?i^..y^ryd>P.©^^*5f'.^ UYXd y hDS 1-C 

:/n*'-7A>!7>?>ir%^t)j(fe^6fc&© 

f'-iJ^rlE^^IL/, SWCr^n^^vA^'iy^'ifPC 1 ^ 

S5«:.fc-:>r7x •7 5^sn/-c^^«-e4Teti7=3" fuss 

D C R KiraiS n. -^^^jg^iOStf fctl htt ^ViW^ 
ALU©iiflW^*S»?b> J:fa«itSALU'^.^©?i 

^rt^7=-$^|g31-r-S„ §5{C, ±iBf^:3"F[lS§D 
C R*'6.iii;^3 n;fe7=- P>=x 5?l&OTci/lffl u 

V'7.^^W)'ih-^fl. lfIlL'':;:^3f2aKrOP2 2* 

ci«cj;0> ±ia:7'Pi?'-7A;^'i7>^?pc 1 ilc^^JglA 

[0 02 0] ccr. 2is^jSMr'»?i^4L-cALU 

^ffl-fS, &Sl^tS±fEALU(!:^J^7 7-f ■:'i'Ti'i2-7 

7©:iiffl*5e?it?* -S i i fete. Wtt«g5S:®H*5nj|g i 
!5:5„ *^j^^Jtt, mfflUi^Xiti';U"7'©^?SS::i>^cC^ 
it^J^b^XiritrSton^Ji^Si. jfl^uyx 
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